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PAVE PAWS's Mission 

Beale AFB, Merced CA. 
+ Capt. Stewart Smith and Others 
[PAVE PAWS isan Alc Force Space Command radar« 
1 s/stom operated by tree 21st Space Wing squasrons 
for missie warring and space suvellance. PAVE! 
PAWS radars ara located at Cape Cod Ax Force St 
lon, Mass. and Beale A Force Base, Cal 1 


PAVE ic an Ar Force program name, while PAWS= 
stands for Phased Aray Wamng System. The rary 
{ss primary to detec aed at saunche 

serantneia! bate mabe ara pp space? 


eating 
ae eres 
freee 

BM ing Radar (UEWR) toll 
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peer 
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* Contal Centers at Cheyenne Mounian Air Sito, I 
[Golo Dats ls iso sent tothe National Mary Com: 
mand Genter and US. Statege Command. Mss 
*Dafanes dat ie sant tothe GMD Fie Contrl Canter 
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February 1, 2013 
200 pm 
Cubberley Community Center 
Room H-6 
4000 Middlefield Road 
Palo Alto, CA 94303 


President’s Corner 


Let me fomaly welcome you 
to 2013 afer the quick missive 

from January. and also thank 

everyone who. came 10 the 

Winter Banquet. We also had 

3 great Homatraw Night atthe 

January PARA meeting, and 

2 big winner atthe December 

PAARA meeting. 

‘The PAARA | FARS FARS / 

PARA Winter Banquet just concluded at the time 
ofthis wring, feauring ‘Stave Kushman from the 


Caiforia Historical Radio Society and Bart Lee, 
KGVK. We learned ofthe wonder history of bth 
the KRE building and radio staton, and ofthe co 


Steve Kushman 
Polos courtesy of Dave KGWA 


lection of radios that ara now housed in the build 
Ing. I have had the privloge of visting KRE and 
also speaking there forthe East Bay Secon Con- 
Wanton in 2011. Idon' think Ive seen so many ra. 
Ios in one place before. We are hoping that we 
‘can organize a PARA field tip to the CHRS and 
IKRE in the near futur, so stay tuned. Beyond the 
ak, the Banquet was a wonderful chance to mest 
land talk to all of my fiends. | hope that you too got 
[2 chance to spend some time wih other ham 
‘ends ‘To ma thats what makes cur hobby so 
‘special 


Homebrew Night at PARA was a really amazing 
lisplay of exeatvity and ingarlly this year with pro- 
jects ranging from NVIS antennas fo PVC pipe ca- 
ble spools to homemade versions of Tom Sefer, 
INGBT, antennas, ta.2 10GHe rover setup, to the 
[very Special WWII repica radios made ty Hi, 
|AHECY (featur in PAARAgraphs). There was 
lalso a homemade HF receiver, staionin-a-box. 
land a shock cord jpole. Also of particular nots 
"were. some sample chaps from the upcoming 
|ARRL Arduino projects book edited by our very um 
Leigh, WASZNU. | always marvel at how much our 
[dub members do fo make things on our own. That 
Is the very essence of ham radio. From the smal 
{things to the large, ham radio is about bulang, as 
‘much as ifs about communicating. Thank you all 
{or sharing your conlbutans to our hobby with the 
Imembership. Im realy looking forward to. what 
{youll come up with next year 


‘Our December meeting was our big Dream to Rat 
lity Rafe IX. and it was also a grat success! We 
had an informative vist with Enc Swart, WAGHH, 
"wh tlds al about the Kline transoaivers and 2c. 
(censors, a wel as the KX3. Final we had the 
[drawing for tha big winner. As fm sure you saw in 
line las issue, Tory, WEAWK. is just the Iatast in & 
long line of PAARA K3 winners. Congratulations 
"Tory, and 'm locking forward te hearing you on HF 
‘ith that great new radio Thane you alsa fo Jim, 
XGAK, forall he wor he dons to make the PAARA 
Raffle a success year after year. There is nobody in 
‘the business who is as good at this as Jim. Next 
{ima yu se him at 2 meeting, thank hi, 


| hope you've had a chance to get on the air a bt 
lover the ast few weeks, Ive not had much ime 
‘myself but | cid mae in the ai for my favor 
[operating event, ARRL Straight Key Nght. This 
Ihappens at 0000Z on the fst of the New Year, 
"whichis New Years Eve local im. Its great me 
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to break out the boat anchors and the slaight keys, 
fand spend some qualiy ime having a real CW 
‘G50, inctaad ofthe usual $09 TU ofa contest, The 
best band seems tobe 40 meters, and this year was 
no exception. I usually take some time for just 
‘couple of QSOs operating portable at around @ or 9 
nthe evening with my Kent Hand Key. and this year 
with my KI had @ worderul time talking with 
hham right in Fremont! Iwas 3 great LX contact that 
made my day. 


Dont forget that even though wa're not into the 
‘Spring contest season yet, hare are stil some con- 
teste on the ai Check aut the WATBNM contest 
‘calendar to see whats on. ifs great way to get on 
the airif you havent done @ before. You can asa 
just eal CO and see whats out there 


(CU AT PAARA IN FEB DE KOWX 


| February Raffle Prizes 


1" PRIZE: SignaLink™ USB 
Sound Card - Radio 
Inter- 
face 


12" PRIZE: 


‘Super Antennas MP1 
Portable HF 7- 450 
MHz Antenna 

3" PRIZE: Arrow 3EL VHF, 7EL 
UHF Yagi 

i4" PRIZE: DBJ-1J Pole Antenna 

15" PRIZE: Kill-A-Watt | AC Elec- 


i tricity Usage Monitor 


16" PRIZE: ARRL Repeater Direc- 
: tory 2012-2013 
17 PRIZE: Bongo Ties 
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Ham Radio Power Supply Testing 
By: Gary Barnes 


‘The first thing most people want to do when the get a new item is to use it, but the first thing should 
'be to read the manual. Although the power supply manufacturer has a warranty, ifthe power supply 
‘causes a problem withthe radio, this s your problem. | would recommend thal the new power sup- 
‘ly operation be checked before iti place into service, 


‘Power Supply Operation: 


[Most Amateur Radio high frequency radios, ofthe 100-watt category, require an external power sup- 
ily at 13.8 Volts DC that can supply atleast 23 Ampores of current. The two types of power sup- 
ples are linear and switching. Linear power supplies are heavy and large compared to the switching 
{ype which are lighter, smaller and cheaper. Switching power supplies have more parts than linear 
‘but the mean time betwoen failure rates about the same for both types of power supplies. The oniy 
‘problem with switching power supplies isthe RF noise that they generate. | will use a Samlex Amor: 
ca Inc. model SEC 1223 switching power supply as an example for this paper. This is a 13.8-vol, 
23-Ampere power supply. The data worksheet lists the power Supply's specifications’ 


‘The frst test for any power supply isthe output voltage check. This check is done at nominal line 
voltage of 120 volts, €0 Hertz. With the power supply turned-on, the voltage at the power supply's 
‘output terminals is measured. Next, a load is connected tothe output terminals, and the output vat: 
‘age is recorded again. The smaller the change between no load voltage and full load voltage, the 
‘otter the regulation. Finally the peak-to-peak ripple and noise voltage are measured with full load 
‘The smaller the power Supply's ripple voltage the better. 


‘The next check is line voltage regulation using the same setup as above. With full load and the volt. 
‘meter connected to the oufput terminals, the line voltage is adjusted over its normal range for vot- 
‘age. The change in output voltage is recorded on data worksheet. The smaller the change in out- 
[ut voltage the better regulation 


‘Power supplies have a current limit circuit for protection ofthe power supply. There are two types of 
lover current protection circuits. The first type will have the same output current after the maximum 
load is reached. The second type has a fold back type of circuit. After the maximum load current is 
reached the output current and voltage will decrease with an increase in load (less resistance). The 
‘output current with a short circuit willbe the least amount 


‘Another protection circuit for power supplies may have is an over voltage circuit. Ifa problem occurs 
and the output voltage increases above a preset level, the circuit will reduce the output voltage to 
‘zero. One type of circuit for aver voltage protection is called a crowbar. When the Silicon Controled 
Rectifier or SCR fres, it will short the output terminals of the power supply protecting the radio. 
“Tuming off the output wil reset the SCR ifno problems exist. The model SEC 1223 does not have a 
crowbar type of over voltage protection. ‘The over voltage protection is part of the Pulse-Width- 
‘Modulated (PWM) controll. The model SEC 1223 does not have a procedure to check the over 
voltage protection function 


‘Another testis the time the power supply requires when the load changes from ane level toa dior. 


[7 Specifications: Output is 13.8 volts at 23 Armpores with ripple and noise loss than 150 mV, 
Cutput voltage is within 1% of setting and current limit is 25 Amperes. 
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“ent iovel Power supplies used with computers are checked with fvel change from 40% to 100% of 

“fated output currant. The shorter the timo to recover the output vatago, the belle the power sup-_ 

“plys dynamic votage regulation. For amateur rag tanscoivers tho change should be between 2 

“Ammpores and 100% of the curent atin. An electronic dynamic oad is required to perform tis type 

‘oftesting 


[Equipment Required for Testing: 


The first piece of test equipment requied for testing power supplies is a 4.5-sigit or better digital 
multimeter (DMM), This meter should be able to display 15 volts DC with 0.001-volt resolution with 
an accuracy of 0.05% of reading or indication. A second voltmeter is required to measure AC val- 
‘age to 150 volts, 60 Hertz, with an accuracy of 1% of reading. An ammeter should be able to dis- 
[play DC test current up to 50 Amperes, with an accuracy of 1% of reading. A 50-Ampece, 50-| 
[iillvolt current shunt can be used with a DMM to measure test curent. The DMM wil display the 
“power supply's output current with each milvelt equaling one Ampere, 


|A load is required for power supply testing. This load can be fixed resistor(s), adjustable resistor or) 
[an electronic load. In the case of a 23-Ampere power supply a fixed resistor would be a 0.60-ohm 
Tesistor in series with an on-off switch and a DC Ammater. A 0.60-ohm load can be replaced with, 
‘an electronic load such as ACDC Electronics EL 750, | 


{To supply a short ecuit to the output terminals of the power supply and a way to measure the out-| 
put current, a 60 Ampere relay is used with a current shunt in series. The current shunt should have | 
[at least a 50-Ampere current rating. When power is supplied to the relay, current will low though | 
[the current shunt. A DC voltmeter is used to measure the shunt voltage and the short ecuit current, 
will be known, | 


|An oscilloscope can be used to display the Peak-to-Peak output ripple voltage and noise. This os-, 
[elloscope should have a bandwidth of 20 Megahertz, If an oscilascope is not available, then an 
RMS indicating DMM can be used to measure the RMS output voltage ripple. A DMM will not work 
‘as well as an osclloscope because of bandwidth and frequency response, The DMM indication 
should be multiplied by 3 for a Peak-to-Peak voltage. The lowest measured power supply noise | 
‘have ever seen was 250 microvolls Peak-to-Peak without any ripple. This was on a 25-Ampare 
‘power supply | 
|The last item needed isa variable auto-transformer to adjust input ine voltage to the power supply. 
|The output ofthe variable auto-ransfoemer should be monitored with an AC voltmeter. The variable 


“auto-transformer should have brush current rating of at least 7 Ampares. | 


Testing Procedure: | 


| me power supply operation should be checked when new and anytime a problem has occurred. 
|The following are the steps for testing the power supply. Connect the equipment as per Figure 1 if, 
you are using a fixed oad, or Figure 2 if you are using a dynamic load. Connect the power supply’s| 
line cord to the variable auto-transformer. Connect the load to the oulput ofthe power supply. Also, 
connect the DC voltmeter and oscilloscope to the output terminals ofthe power supply. Set the os-_ 
[elloscope for a bandpass limit of 20 Megahertz, the input to AC coupling and the tigger source to 

ine. Use short #10 AWG or larger leads to connect the power supply 10 the load and 50 Ampere 
[current shunt. Note:The setup drawings show the test equipment that have and use. This is only, 
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igure 2—0¢ Power Supply 
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a guide. | 


"Adjust the variable auto-transformer to 120 volts with the power supply turned on. With the load of 
Trecord the DC output vollage. Turn on the load and record the DC output voltage and the ripple 
[Nollage. Record the no load to full load output voltage difference to the data worksheet. This com- 
_pletes the load regulation and ripple checks. 


|with the lad connected, adjust the variable auto-ransformer to 108 volts and record the output 
“yaltage. Change the line vollage to 120 voils and record the output voltage of the power supply 
"Then repeat forthe 132 volt test point. Record ie dflerence between highest vollage and the ow. 
|estvllage. This completes the line regulation check 


[itn the load connected, reduce the line voltage unt the output ripple just starts to increase and the 
eur votage just stars to decrease. Record he lin vllage, a hiss he low ne vaiage po. 


| Change to the setup to Figure 3 and return the line voltage to 120 volts. With the load turned off, 
[short cirutt ouput current is measured using a high current relay, current shunt and OC voltmeter. 
|The relay and current shunt are connected to the power supply’s output terminals. The DC voltme- 
‘tor is connected to shunts potential terminals. The relay is activated, and the shunt vallage is 


[poted. One milivolt equals 1 Ampere. Record the short circuit current on the data worksheet. 


“Ifyou have an electronic load with dynamic oad testing provision and an oscilescope, the Transient 
“Recovery time can be checked. Set the low current point to 2 Amperes and the high current point to 
20 Amperes. Change the osciloscope's trigger source from line to intemal. Set the osciloscope to| 
“elsplay the change in amplitude between low load and high load. Record the time in microseconds 
[on the data worksheet. The shorter the recovery time, the better the power supply’s dynamic per-, 
formance. ‘The tes leads betwoen the power supply and dynamic load tester should be as large as. 
possible to lower inductive kick. Large bus bars would have the least amount of inductance. 


[After you finish testing and recording the power supply's performance, save the data in a safe place, | 
then you can compare this with future checks of the power supply. A good place would be with the | 


“manual 


“Power Supply Load Side Bar: | 


“The ideal power supply current load should be infinitely adjustable from 0 Amperes to current mit 
‘and the resistance should be adjustable {0 zero ohms, A theostal can be used to perform some of 
[these functions. Although a eheostat will nt have the zero current position, a witch in series will 
“provide this function. The problems are cost, size and weight. The best cheostat for testing a 13.8-, 
‘volt, 23-Ampere power supply is an Ohmite 1000-watl, 1.5-chm model RUS1RS. This heostat’s| 
[current rating is 25.8 Amperes and costs about $580. An enclosure, input terminais and knob must 


be obtained to complete the tes fixture. | have used rheostts to test low current power supplies. | 


"Fixed resistors can be used, but they lack adjustably. The resistance requied forthe 138 volts and 
23 Ampere is 0.60 ohms at 317-4 walls. | used fWve S-ohm resisors each resister has an oni 
Snitch to vary the load current in 4.6-Ampere steps. | used ight switches because ofthe low cost, 
‘and replacements are avalable at tho hardware slore. An enclosure and input terminals must bo 
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Figue 3— short Creut Seup 


blained, and | included an ammeter in my load test fixture. Each 3-ohm power resistor dissipates 
163.5 watis. If each resistor Is rated at 63.5 wats, the resistor temperature would rise to about 200° 
Calter 20 minutes. If each resistor is rated at 127 watts the resistor temperature would rise 100°C 
after 20 minutes. In ether case the resistor will bum you, if you touch i. | used 225-watt load resis- 
lors to reduce temperature rise. An additional switeh or relay and current shunt wil be required to 
the test short ereut curent. 


‘An active load using transistors can be used. The load current can be set to any value within the’ 
transistors ratings except zero currant and short circu. The test current wil stay the same as the 
valiage is changed. Many transistors will need to be connected in parallel to gat to the required cur- 
rent capacity. | would connect 25 2N3773 transistors in parallel for an active load. The transistors 
will need a large finned heat sink. Controling the base current will contol the test current. A resis- 
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tor would need to be connactad ta each transisto’s emitter lead and another resistor connected to 
|each transistors base lead. The resistors are needed so the curent though each transistor wil be 
[about the same. Ihave made active loads for test current from 1 Ampere to 50 Amperes. 


|Amanutactured active load has the advantage of dynamic lad tating. This is where the load ci 
“Tontis changed between two diferent levels ata rapid rate. A new dynamic power supply tster will 
“cost atleast $2000 to test a 13.8-volt 23-Ampere power supply. A used ACDC Electronics EL 750| 
“ester wil cost about $550, but ACDG Electonics is oul of business. Ths may cause may a prob-| 
“lem in obtaining repair pars, I raqued. An additonal switeh of relay ané curent shunt wil Be 1a-) 


quired to the test short circuit current | 


|A carbon-pile load can be used to check power supply operation. Carbon-piles are designed the 
“test batteries and thor charging systems. Carbon-ple testers are produced in diferent curentrat- 
“ings from as lio as 50 Ampares to grater than 1000 Ampares. An addtional sutch of relay and 
“current shunt willbe requied tothe test short cuit current | 
|1 was an electronic technician while | was in the Navy ater high school. After the Navy, worked at 
_Lenkurt Electric Company in San Carlos. |aiso went to College of San Mate ta sty electronics, 
and Canada College lo study computor programming. | worked fo a powae supply company inthe 
Research and Development Department buiding and testing naw power supplies and test fixtures. 1 
spent the last 37 years calibrating electronics test equipment where | wrote data worksheets, cal 
bration procedures and made calbration test hduees unl my ratrement 


‘January Raffle Prize Winners 

1 Prize: Kristen Mcintyre / KSWWX/ MFJ4230 
MV/20 Amp Switching Pawer Supply 

"Pree: Pat Sulivan/ WGABA | Diamond 

NR77OHA Dual Band Mobile Antenna 
vith MFJ Magnet Mount 

3 Prize: ‘Kiston Melniyre/ KEWX/ Powerwont 
DC Power Analyzer 

4° risa: Daniel Rahamim / KJGSEE | Battery 
Tend Junior 

5° Prize: Joel Wihte / KDW / ClearTone 
Speaker 

6° Prize: Kistan Mcintyre / K6WX Pocket Rofer- 
fence | Thomas Glover 

7 Pree: Rebar/ NEDB / Bongo Ties 


‘A Few of the Banquet Raffle Prizes 
Grand Prize Elacrat KX Joanna KSYL 
CCWIFiintemet Radio Mike WWE 
‘Super Antenna P18 Waco AGSDK 
Tigortronics SignaLink USB John KF6YXN 


MFJ 2mv7dcm Motile Antenna w/ Mag Mount 
Kristen KGWX, 
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Palo Alto Amateur Radio Association, no. 
Officers 


gee 


‘Appointed Positions 
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oes sae 
ot anes: mere as 
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PAARAGaphs Stall 


Future PARRA wi 


ors 
t 
t 
l 


VE Exams ~ 


Elecvonies Flea Market 


PAARA — Palo Alto Amateur Radio Association 


FARS — Foothills Amateur Radio Society 


NCDXC — norte cltomia x Chub 


QCWA Chapter 11 


NorCalQRP —Nocnern Calfornia QRP Clu 
SPECS 
Sain eeman en 


TEARS — The Eimer Amateur Radio 


‘American Red Cross, 
‘Sena Clava Valley Chapter 
Se Soe 
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James Faey 


Sree a 


Badges are ready for 
pickup. 


If you would like to 
order a badge, see 
Doug Teter, KGGLWE. 


PAARA Weekly Radio Net 
Info and Swap Session 
‘every Monday evening at 8:30pm 
con tho NNFI 145.230 MHz repoator 


Week Control Operator 
“T Open 
2% Doug - KGSLWE 

3% Jack- NIVSL 

42 Marty -WENEV 

5° Up for Grabs! 
Ityoute interested in tying out at Net Conto, 
Contact Doug, KGBLWE. Its good practice, 
and lots o' fun Give ita try. 


Meeting Location — Middlefield Road 
between San Antonio and Charleston in Palo 
Alto, 4000 Middlefield Road 


Eye Ball QSO 
gab & gobble 


5:30 pm—at Su Hong Restaurant 
11039 EI Camino Real 
Menlo Park 
‘across from Kepler's Book Store 
‘on El Camino Real 
Watking distance from Cattain! 


0.x Menlo Pak alto 980-092 
(Felons ah Fe Cntr 100 Alta Groat Mn Pak SA 


cio NET & Sag Seton met Monday even t 80pm, 
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Amateur [isc Beck, EA. KIGIBM 
Radio 
Technology 
Day 
‘Campbell, CA'95008 
Wit Reae Enrolled Agent 
sae AMEN income oe 
VENUE IS 
DETERMINED. 
Phone/FAX: 408.267.8234 
BAM TO GPM T Email isebeck@jps.net 


This spot is available 
for your advertisement. 


Reasonable rates, 
see below. 


Leecawectiall 


WG6AZ 


Ron Chater 
Sees Cle 
fooiez 
Krstadelncom 


Rrnen 


Photo For Any Occasion 


PowerFlare® safely lights: 
Uttra-ugged 360 degroe LED beacon 
for your emergency Kt, car, home 

‘Order on eBay or call 650-322-2476 
(search for “‘PowerFiare") 


1 


http://www foto. mail.eu/listishkurkin 


Vladimir Viadimirovieh 


ding and Translaton Services 
Engleh Russian Shatsh 


shkakingcpeteom com 


‘Submit llems to PAARAgraphs by the 
Wed to: t@sude.com 
Taxt: doc, 1 oF xt 
PPhotos: pa. png or bi 
‘Subscription Prablems? Contact Database 
‘Manager: Rick Melrose KEROM, 
‘BBB 725-1895, KErdm@arl. net 
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